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INTRODUCTION
24
The development of modern space based telescopes (e.g Hubble) and large ground based arrays and planetary environments [1] . Such discoveries are fundamental to our exploration of how 28 prebiotic chemistry evolved to develop life on Earth and underpin our investigations of whether 29 life has developed elsewhere. One particularly well studied environment that is believed to 30 provide a mimic for a prebiotic Earth is Titan, the largest satellite of Saturn. Organic chemical Although, electron interactions with these compounds are important, a literature survey reveals 83 that no electron impact data for these molecules except HCN and HCCCN is reported in the 84 current energy range (ionization threshold to 5000 eV). We present survey of previous study on M A N U S C R I P T A C C E P T E D We have evaluated total cross sections, Q T , total elastic cross sections, Q el total inelastic cross 95 sections, Q inel , total ionization cross sections, Q ion and summed total excitation cross sections,
96
∑Q exc for electron interactions with these molecules.
THEORETICAL METHODOLOGY
98
The present calculations make use of two distinct methodologies, namely the Spherical Complex 
111 where E i is the incident energy of electrons.
112
Here represents the sum of all the possible elastic as well as inelastic processes induced
113
by the incident electrons under the spherical approximation.
114
The potential scattering involves solving of the time independent Schrödinger equation with the 115 complex optical potential corresponding to the electron-molecule system defined as, Hartree-Fock wave functions [48] .
123
To describe the electron exchange we used Hara 'Free Electron Gas Exchange' (HFEGE) model
124
[49] given by, 
The T loc is the local kinetic energy of the incident electrons; k F is Fermi vector and θ X is the For E I = I, we get minimum value of ∆. The second term corresponds to energy dependence of ∆ 143 before it attains maximum value I. This energy dependence is governed by parameter β which is 144 determined by imposing the condition ∆= I at E I ≥ E O . Here E p is the energy at which we get 
Complex Scattering Potential -ionization contribution (CSP-ic) technique
150
Here 0 < R ≲ 1. The ratio is evaluated using the following conditions,
Where, P is the magnitude of R E I at E I = E O .
153
Turner et al.
[56] described importance of ionization compared to excitation. Here, σ ion and Q ion are same but we preserve notations in equation (8) ∑ gh compared to Q ion at higher energies.
162
The above ratio is determined using the following analytical form [44, 53, 55].
163
At higher energies, the ratio R(E i ) tends to unity since Q ion forms major part of inelastic cross evaluated using equation (9). We finally compute Q ion vide equation (6).
170
We have also calculated Q ion with the help of the Binary-Encounter-Bethe (BEB) method [59] . previous data wherever available for energies from ~ionization potential to 5000 eV. As shown in figure 2 for HCN, the BEB results of Q ion rise rapidly at threshold and are slightly 231 higher compared to the values of Q ion calculated using CSP-ic method particularly at the peak.
232
This behavior at the Q ion (peak) is mainly due to the lower Koopman ionisation potential [64] for M A N U S C R I P T A C C E P T E D 
255
In figure 4 , we show present results of e-CH 2 CHCN scattering for which no comparison is 256 found in literature. The present Q ion as computed by both the methods show good matching 257 owing to little difference between the ionization potentials used for CSP-ic and the BEB method.
258
The Q inel as well as ∑Q exc rise steadily and attain peak at 64 eV and 50 eV respectively.
260
The cross sections for methanimine (CH 2 NH) and ethanimine (CH 3 CHNH) are shown in fig 5   261 and 6 respectively. For both these cases the Q ion (CSP-ic) attains higher peak value than the Q ion 262 M A N U S C R I P T excitation cross sections for all these astro-molecules.
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284
For ready reference we present the numeric data of the total cross sections, Q ion , Q el and Q T in 285   table 4 and table 5 . In this sub section we present our evaluation of the total elastic cross sections Q el and total cross 299 sections Q T for these astro-molecules. We present our results graphically in figures 7 to 12. To 300 the best of our knowledge there are no previous theoretical or experimental data for Q el or Q T for 301 these molecules except for HCN and HCCCN.
302
For HCN we have shown present Q el in figure 7 along with theoretical data of Jain and Baluja In figure 8 we show present Q T for HCN compared with previous theoretical results [35, 36, 37] 
323
In figure 9 we have shown present Q el for HCCCN as compared with the previous Q el data of In figure 10 we present the Q el and Q T for e-CH 2 CHCN. We do not find any data of Q el or Q T in and 33% respectively. In figure 11 we show the Q el and Q T curves for e-CH 2 NH scattering. In figure 13 we compare contribution of various total cross sections for e -CH 2 NH collision at cross sections Q ion and the peak value Q ion (peak) are sensitive to the ionization potential (table   373 3). For all these compounds summed total excitation cross sections, ∑Q exc are reported for the order of 10-20 % which is same as quoted in most experimental results. We hope these results
382
will engender other studies, both experimental and theoretical. 
